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INTRODUCTION
MarabouStorksLeptoptiloscrumeniferusbreedthroughoutthenon-forestedpartsof tropical
Mrica,butaremostnumerousintheareasofmoderaterainfallneartheequator.Byfarthelargest
recordedbreedingpopulationsarein Sudan(Anderson1949).
Coloniesareusuallyin trees,butoccasionallyoncliffs.Theyvaryin sizefromasinglenest
(whichisrare)toseveralhundrednests.Theirsites,aswithmostcolonialnesters,aretraditional.
Onecolonywasfirstreportedby theGameDepartmentin January1914atAgu Swamp,near
LakeKyoga,andMarabouswerestillbreedingtherein 1975-6.Judgingfromwhatlocalpeople
say,theyhadbredinalltheinterveningyearstoo.
A summaryofthebreedingpopulationofMarabousinUgandawaspublishedearlier(pomeroy
1973),andtheirbreedingbiologyis discussedelsewhere(Pomeroy1977).This paperaimsto
providedetailedinformationabouthecoloniesthemselves,thebettertoenablefutureobservers
to makecomparisons.The dataarederivedfrommanysources.IrregularReportsof theGame
Departmentprovideinformationon a fewcoloniesup to 1947.Severalof thesearealsolisted
byPitman(1945).TwocolonieswerereportedbyKahl(1968)andtwomorebyAnderson(1949).
Din andEltringham(1974)givesomedataoncoloniesin RwenzoriNationalPark.Muchmore
Informationcamefromenquiry.LettersweresentoGameWardensandtoWardensofNational
Parks.Severalcolonieswerelocatedasa resultof requeststo Universitystudentsabouttheir
homeareas.Enquiriesfromlocalpeople,duringthecourseofmytravelsthroughoutthecountry,
ledto thediscoveriesof severalcolonies.All reportswerefollowedup asfar aspossible,and
I visitedasmanyofthecoloniesasI couldmyself,toobtainfirst-handobservationsandtofollow
changesin numbersin successives asons.
The lastnewcolonytobereportedwasin March1972.The factthatnonehasbeenfound
since,despitecontinuedenquiries,leadsmetobelievethatfewif anyarestillunknown.
Thereisnocompletelysatisfactorywayofdefiningacolony.Thedispersionofnestsappears
tobepartly(butnotentirely)dependentuponavailabilityofsuitablenest-sites.ThusatKamuli-
kwezinRwenzoriNationalPark,thereweremorethan300nestswithinabeltoftreesabout1km
long.On theotherhandtherewereseveral'compound'colonies.For example,at Agu there
werethreedistinctparts,eachseparatedbyseveralkilometresfromthenext.As ageneralrule,
if thedistancebetweenonegroupof nestsandthenextexceeded10 km,I regardedthemas
separatecolonies.Namaluis anexception,becauseonegapwas14km,buttheinformationon
breedingin thatpartof Ugandais soscanthatI didnotfeeljustifiedin distinguishingseparate
colonies.
• Departmentof Zoology,KenyattaUniversityCollege,P.O. Box43844,Nairobi,Kenya.
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THE BREEDING COLONIES
TableI listsall ofthecoloniesknowninUganda.Fourof theseareoncliffs,asituationwhich
iscommonin southernSudan(Anderson1949)butrecordedrarelyelsewhere( .g.KalamboFalls,
Tanzania(Moreau1943».MvuletreesChlorophoraexcelsa(Welw.)Benth.& Hook.f.arewide-
spreadin southernandcentralUganda(EggelingandDale1951)andnestsin otherspecieswere
rarewithintheseareas.In manyplacesmvuletreesarebareduringpart,atleast,ofthetimewhen
Marabousarenestingin them,butthiscorrelationisprobablycoincidental.Elsewherein Uganda
Acaciaspp.werechosenintwocoloniesalthoughinotherpartsofeasternMricatheypredominate
(Kahl 1968,North 1943),whilstevenbaobabsAdansoniadigitataL. (North 1943),Balanites
sp.andfigsFicussp.(Anderson1949)havebeenrecorded.
Of the26colonieslistedin TableI, sixwereknownto bein usein 1975/6,a further12
wereprobablystillusedandsixmorepossiblyso(Table2).Mostcolonieshadlessthan50nests,
althoughtherangein sizeis considerable.SeveralsmaIlcolonieseemtohavebeenshort-lived,
butanumberof thelargercolonieshavebeenusedfor decades.
Maraboucoloniesarelesscompacthanthoseof manycolonialspecies.Somespreadover
aconsiderabledistance,whilststillappearingtobeallpartsofthesamecolony.However,in some
of thesecases(e.g.Chobe,andKabalegaFaIlsmaincolony)eachindividualtreeis in sightof
thenext.In otherinstancesthereareseveralsub-colonies:twoatKakogeandthreeatAguand
Namalu.The individualsub-coloniesusuallyinvolvedmorethanonetreebut wereeachless
thanakilometreacross.Further,each'compound'colonywasseparatedbyatleast50kmfrom
thenextcolony.
AssociationsbetweenMarabousandoneormoreotherspeciesofbirdoccurredatamajority
ofcolonies(TableI). In theyearsfrom1967to 1970,Kamulikweziwasthelargestknowncolony
in Ugandaof bothMarabouStorksandPink-backedPelicansPelecanusrufescens(Din and
Eltringham1974).Fouror fiveothercolonieswerealsosharedbybothspecies.In mostcasesat
leastheassociationprobablyarosesimplyfrombothspeciesrequiringasimilaresourcewhich
wasin shortsupply(Pomeroy1976).
Two coloniesweresharedwithBlack-headedHeronsArdea 111elanocephalabut thisagain
hadtheappearanceof a chanceassociation.The GameDepartmentReportfor 1947statedthat
bothspeciesnestedtogetheratKikube,butKahI(1968),reportinghisvisitsin 1963and1966did
notmentionherons,norweretheytherein 1971/2.At Luwero,sofarasis known,Marabous
haveonlynestedonceatsite(b),whichisasinglemvuletreethathasbeenusedformanyyears
byherons.ThistreewasinterestinginthatitalsocontainednestsofVieillots'BlackWeaverPloceus
nigerrimus.Theassociationwithweaverswas,in fact,widespreadalthoughelsewherethespecies
involvedwastheBlack-headedor VillageWeaverPloceuscucullatus.At Kiti, Marabouswere
nestingin twomvuletrees,oneof whichcontainedmanyweavers'nests,buttheotherhadnone.
At Namukanga,threeMaraboutreesoutof sevenhadweavers'nestsandatKyanakaoneoutof
four.At Kitale,Kenyaonetreeoutof fourwasshared,andit wastheonewithmostMarabous.
In all casestheMarabous'nestswereat thetopsof thetrees,andtheweavers'some2-5m
below.
MaraboususuaIlylay3eggs,lessoften2,theaveragebeing2.7(Pomeroy1977).Of theyoung
whichhatch,lessthanhalfsurvivetofledge.At severalcoloniesit wasreportedthatthebranches
supportingnestssometimesbrokein highwinds,especiallyduringthunderstoms.A surprising
numberofyoung- possiblyasmanyas10%- werelostbysimrlyfallingfromthenest.They
usuallyreachedthegroundsafelybut wereignoredby theparentsandsoonperished.Kahl
(1966)observedthat18nestingattemptsatKitaleinvolvedthreeinstancesof nestsbeingused
againafterlossofyoungoreggs,althoughtheseconduserwasnotnecessarilythesameasthefirst.
At Natete,wheredetailedstudieswerealsomade,there-useof nestsbydifferentbirdswasnot
recorded,althoughit mayhaveoccurred.The apparentincubationperiodsin somenestswere
verylongindeedimplyingthatthefirstclutchfailedto hatchandthatthiswasfollowedby
re-laying,butthatcouldwellhavebeenbythesamepair.
Regularobservationsof individualnestsat Nateteprovideda comprehensivepictureof
breedingactivityoverfourseasons.A representativeexampleis shownin FigureI. Fewnests
wereabandonedbeforethecolonyhadreachedfull size.In the1971-2breedingseason,three
treeswereusedatNatete,one(H) containingmostof thenests.This wasthefirsttreeto be
colonisedandit producedmostyoungpernest.The Kololocolony(withonetree)wasabout
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Figure I. Recordsof the two Marabou breedingcoloniesin Kampaladuring the 1971/2breedingleason.
The meanegg-layingdateatNatetewasestimatedasday48; day0was19October1971.
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II kIn awayand wasalsoobservedthroughoutthe season.It containedonly threenests,all of
whichfailed.
UndefendedMarabounestsarepromptlyraidedby otherMarabousas convenientsources
of nestingmaterial.Thus abandonednestsdisappearrapidly and the numberof nestspresent
in a colony,at any giventime, indicatesquite accuratelythe numberin use,eventowardsthe
end of the season.A consequenceof this behaviouris that althoughthe nestsare quite well
constructed,completelynewoneshaveto be built eachyear.
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BREEDING SEASONS
Figure 2. Index of estimatedMaraboubreedingpopulationsin Uganda(1971/2wastakenas 100).
The numberof nestsin usewithin a colonyincreasesto a peakshortlyafter the average
dateof egg-layingandthen declines,slowly at first but rapidly afteraboutfour monthsas the
youngbeginto fledge.The "age"of a colony,measuredin daysfromthemeandateof egg-laying,
canbe estimatedin two ways.The mostaccurateis by observingindividualbirds at their nests,
sinceincubationstartswith the layingof the first egg(Kahl 1966).But the youngcan alsobe
agedquite accuratelyfrom their appearance(Kahl 1966,Pomeroy1977)and oncethey are six
weeksor oldertheyarelargeenoughto be observedfrom the groundwith binoculars.Observa-
tionsat Nateteoverfour seasons,supplementedby datafrom a few othercoloniesvisitedseveral
timesin oneseason,showedthatthemaximumsizeof acolonycouldbepredictedfairlyaccurately
from its "age". Thus at the meandateof egg-laying,the colonywasonly aboutfour-fifths of
its maximumsize, which was reachedabout30 dayslater. After that thfre was a progressive
declinein thenumberof nestsin use,to about80% againsome130daysafterthemeandateofI
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.egg-laying.Henceonecouldassumethat a colonywhoseyoungwere,on average,100daysold,
haddeclinedto about80%of itsmaximumsize(theincubationperiodbeing30days).Conversely,
if visitedat this time,themaximumnumberof nestscouldbepredictedashavingbeen125%of
thenumberstill in use.The maximumsizewasequal(asin Figure I, day95)or onlyslightlyless
thanthenumberof nestsstarted.
TABLB 3
Estimatedmaximumsizesof Maraboucolonies. In a few casesa colonywasonlyvisitedonce,butat or near
to thetimewhenit waslikely to beof maximumsize.In all othercasesthemethodof estimationis indicatedby
superscriptsreferringto notesbelow.
BREEDING SEASONS
Nameofcolony& 1966-9c
1969-701970-171-22 35 6
Chobe
{"MarabOutree"
812 12830KarumaG. R. (127)127d00
KabalegaFalls {"Maraboutree"
IS0
Maincolony
708IISd
Hoima
ISd4 d
Kikube
8SdISld5
RwenzoriN.P.b
350hh3S f300d
Rwenshama
ofof3584 8
Kiti
70Natete
0logg6
Kololo
4gLuwero
10I
K koge Namukanga
42dso
Kyanaka
1d124d
Nakitoma
80d
Pallis
400I
Agu
10Sd7
Aduku
4d
it le
8(6 )16Sd7
NOTES:
a: Detailsarein TablesI and2.
b: KamulikweziandChalangacombined.
c: Combined.
d: Calculatedfromestimatedmeandateof egg-laying-seetextandFig. I.
e: As d, butnoyoungpresent,thereforebasedonassumedateof egg-laying(seePomeroy1977).
f: Assumed.
g: Individualnestsobservedthroughseason,hencethisfigureisexact.
h: FromPomeroy,1977.
i: Figuresin bracketsarefor1972-3,usedheretocompletetheestimatesfor 1971-2.
It wasrarelypossibleto time all visits to coloniesto coincidewith theirlikely maximabut
for thepurposesof comparingoneyearwith anothertheestimatedmaximaprovidea logicalbasis.
This hasbeendonefor anumberof coloniesin Table3,usingwherenecessarythecriteriaoutlined
above.
Local informantscanoftensaywhatthenestlingsarefed upon,becausesomefood dropsto
the ground.At six colonies,fish wasstatedto be their only food,but fish, snakesandfrogswere
reportedata seventh.At Luwero, it wassaidthatMaraboushadeatensomeyoungfrom herons'
nestsin thesametree,andDin andEltringham(1974)mentionMarabousasoccasionalpredators
of nestlingpelicansin thesharedcolonyat Kamulikwezi.However,mostnestlingsat thatcolony
werefed on fish: Protopterus,Tilapia and Haplochromispp., all of which are commonin the
nearbyLake George.Someof thesemayhavebeencaughtby the parents,but manycamefrom.
the local fishingvillageswheresomewererejectedby the fishermanalthoughotherswerejust
pirated.Otherfoodregurgitatedby youngat Kamulikweziincludeda 40emwatersnake,Natrici-
teresolivacea(Peters)and a freshwatergastropodabout 6 em across.Kahl (1966)found that
Marabousat Kitale broughtsomefoodto thenestfromtheadjacentrubbishdumpandabattoir,
andthesameoccurredattheKampalacolonies,althoughfishwasstill themajoritemin Kampala.
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There are severalrecordsof colonieshavingbeenabandoned.In RwenzoriNational Park,
mostof theMarabousmovedto Chalangain the 1970-1breedingseason,only40nestsremaining
atKamulikwezi.Most of thelatterwereabandonedbeforetheyoungfledged.In two othercases,
Kiti andLuwero (a), thebirdshadto leavetraditionalsiteswhenthetreestheyusedfor nesting
werefelled.
DISCUSSION
The choiceof sitesfor breedingcoloniesseemsto be determinedprimarily by availability
offood. It is obviouslyadvantageoustobreedascloseaspossibletothefoodsource.But Marabous,
like vultures,arevery efficientsoarersand indeedthey comparecloselyin their soaringability
(Pennycuick1972).Houston(1976)found thatWhite-backedVulturesGypsafricanusmaytravel
up to 80 km from the nestto obtainfood. Fish predominatesin the food of nestlingMarabous
and it is noticeablefrom Table I thatall but 7 of the27 colonieswerewithin 5 km of a swamp
whilstall werewithin 50km. It seemsprobablethattheseswampswerethemajorsourceof food.
I wasableto makefew directobservationsof Marabousfeedingin swamps,manyof which are
difficultof access,but localfishermenalmostinvariablymentionedswampson beingaskedwhere
nestingMarabousfed. This is in markedcontrastto their food at othertimes,whenscavenging
predominates(Kahl 1966,Pomeroy1973,1975).
Mvule treesareexcellentfor nestingbecauseof their strongbranches.An averagepair of
adultMarabousweighsabout12.7kg (Pomeroy1977)andpresumablytwoyoungweighasmuch
by the time theyfledge.The nestitself is a bulky structureof sticksso the total weightwhich
hasto be supportedcouldeasilyamountto 30kg. A few othertreesarealsoused(Table I) but
cliff-nestingis unusualin Ugandaandin mostotherplaces.Howeverthismaysimplybebecause
suitablecliffsarerarerthansuitabletrees.
Nesting-treesmay be damagedby the combinedeffectsof the birds' droppingsand their
weightynestsbutthereis no evidencethatthisis significantexceptin thecaseof Euphorbiadawei,
N.E.Br. (Din andEltringham1974).The Marabousbreedingin thenorthof RwenzoriNational
Park movedfromonesiteto anotherin 1970(Table2), possiblybecausetoomanyof theE. dawei
treesattheoriginalsitehadbeendamagedto thepointwheretheycouldno longersupportanest.
Whilst the distributionof recordedcoloniesis quitereadilyexplainedin relationto feeding
areas,theapparentabsenceof coloniesin thesouth-eastandsouth-westof thecountryis puzzling.
Bothareashavequitehighhumanpopulations,reducingthechancesof coloniesgoingunrecorded.
(Predationby man is uncommon,so that was probablynot the cause).There are extensive
swampsin theseareas,especiallynearLake Victoria,andbirds occurregularlyat severalplaces,
particularlyMbarara.
The compactnessof somecoloniescontrastswith the dispersionof others.Compactnessis
correlatedwith breedingsuccessandthe nestsat the centreof a colonyarethe mostsuccessful
(Pomeroy1977).But compactnessi possibleonlywheresufficientsuitabletreesareclosetogether,
whichis notoftenthecase.Mvule treesfor exampletendto bescatteredandarecommonly100to
1000m apart,evenin areassuitablefor them.
I estimatedthetotalMaraboubreedingpopulationfor thewholeof Ugandaasbetween2316
and2862birds in the 1971/2breedingseason(Pomeroy1973),assumingthatall major colonies
wereknown. (These figureswerenot correctedin the way describedaboveand are probably
anunder-estimate).The comparativeasewith whichat leasta reasonablesampleof thecolonies
canbe visitedmakesit practicableto monitorpopulationtrendsfor thewholecountry.The data
in Table 3 can be usedto producean index of Maraboubreedingpopulationsfrom 1966-9to
1975-6.Wheneachcolumnis comparedseparatelywith 1971/2,theseasonfor whichthecoverage
was most complete,the relativeabundancefor other seasonscanbe estimatedby totallingthe
populationsin eachof thoseseasonsand compaIingwith the correspondingtotals for 1971/2.
Taking 1971/2asanarbitrary100yieldstheresultsshownin Figure2; thereseemsto havebeen
a fairly regularrateof increaseover a Ie-yearperiod,duringwhichtimethebreedingpopulation
has approximatelydoubled.
ThereareindicationsthatMarabouswerecomparativelyrarein theearlyyearsof thepresent
century.For instanceJackson (1938,p. 79) who travelledextensivelybeforethe First World
War statedthat "In Uganda(the Marabou)was only met in Ankole and Toro". The increase
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must havebegunafter that but by 1966-9the breedingpopulationwas well over 1000pairs.
By 1975/6it probablyexceeded2200pairs.
About half of the Maraboucoloniesin Ugandaweresharedwith otherspecies.Associations
with pelicanswereprobablyfortuitous,eachspeciesrequiringstrong,tall trees,a comparatively
rareresource.Mixed coloniesof Marabousand pelicanshavealsobeenrecordedin WestAfrica
(Bannerman1953,Mackworth-Praedand Grant 1957,Serle 1943)and Somalia(North 1943).
The lastalsocontainedYellow-billedStorksIbisibis,asdidtwocoloniesin Sudan(Anderson1949).
In the Okavangodeltain Botswana,Child (1972)reportedtwo mixed"heronries" in which the
Marabouwasoneof severalspeciesbreedingtogether.
A moreremarkableassociationis that with weavers.There are severalreportsof weavers
nestingin the sametreeas a raptor (e.g.Moreau 1942,Brown andAmadon 1968).In Nigeria,
Walsh and Walsh (1976)found that 8 coloniesout of 12of the Red-headedWeaverMalimbus
rubricepswerein treeswith raptors'nests.In Ugandaweaverswerefoundnestingwith Marabous
in aboutathird of thecolonies.However,bothspeciesof weaversconcernedarerelativelycommon
in Ugandaand the proportionof their colonieswhich were in Marabou treesmust havebeen
very small.Weavers'nestssometimesnumbered50 in a treebut in mostcoloniesonly one or
two of the treesusedby Marabousweresharedwith weavers.One canreadilyimagine,asmost
authorshave,thatthepresenceof nestingraptorsconferssomeprotectionon the weaversbelow,
especiallyfrom snakesand the smallermammalianpredators.This benefitcould hardly apply
to weaversnestingbelowMaraboushowever,andonecanonlysupposethattheprimarystimulus
to the weavers'behaviouris the sightof a largenest.Nevertheless,the fact thatmostMarabou
coloniesdo not haveweavers,despitethe latter'srelativeabundance,arguesthattheweaversare
usuallysuccessfulin distinguishingbetweenMarabousandraptors.
In general,birds breedat the timeof yearwhenthefood supplyfor their nestlingsis likely
to be greatest.Marabousfind food most readilyduring the dry season,especiallytowardsits
end (Kahl 1966,Pomeroy1973)and consequentlystartbreedingat the end of the wet season
(Pomeroy1977).Thus theyoungarein the nestduringthe dry seasonbut in Ugandathe rains
haveoftenbegunbeforethey fledge.In mostcoloniesMarabousleavethe areaas soonas the
younghavefledgedandarerarelyseenuntil thenextbreedingseason.
SUMMARY
Extensiveenquiriesweremadein anattemptto locateall Maraboubreedingcoloniesin Uganda.Twenty
sixwerefoundof whichabout18werethoughtstill to be in usein the 1975/6breedingseason. The popula-
tion thenwasestimatedatmorethan2000pairs.There is evidencethatnumbershavebeenincreasingduring
mostof this centuryandthattheyhavedoubledin thepast10years.
Maraboussometimeshaveweaversnestingbelowthem,reminiscentof weavers'coloniesbelowaraptor's
nest.The Marabouscouldnot,however,confertheadvantagesthataraptormight.In othercoloniesMarabous
breedwith Pink-backedPelicansor morerarelywith Black-headedHerons.
Coloniesareoccasionallyon cliffs but usuallyin trees,especiallymvuleChlorophoraexcelsa.The distri-
bution of treesmeansthatfew coloniesarecompact,someextendingoverseveralkilometres.Most colonies
arewithin 5km of a swamp,whiehis probablywheretheadultsobtainthefishthatformsthemajorpartof
thenestlings'diet.
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APPENDIX
Additional informationon four of thecompoundcolonies(seeTable I).
(i) Karuma GameReserve.In 1975-6the colonywasscatteredbetweenten mvuletrees.All wereon the
southsideof theRiver Nile, within 2 km of its bank,and extendedfrom about3 km to thewestof
Chobeto about5 km to theeast.The "Marabou tree", the only largemvuleon thenorth bank,was
lastusedin 1972/3.
(ii) KabalegaFalls main colony.This colony was similar to Karuma. In the 1972/3season,seventrees
werein use,spreadthroughanareasome6 kmfrom eastto westand8km fromnorthto south.
(iii) Agu Swamp.There werethreesub-colonies.In 1975/6,one at Opelu (Grid Ref WS 8258)involved
nine trees;at Atuta dam(Odwarat,G. R. WS 8367)six treeswereused; and at Kumel (G. R. WS
(G. R. WS 8867)therewasone (C.P.A. Aseun, perscom).
(iv) Namalu andDebasian.In the 1972/3season,the local Forestry Officer told me of two sub-colonies
about5 km apart:one in low Acacia sieberiana,DC. treesat approximatelyXS 8494,and a second
in Albizia spp. (includingA. zygia (DC.) Macbr.) at XS 8198.Nestswerealsoreportedfrom a group
of treesincluding A. sieberiana,Entandrophragmaangolense(Welw.) C.DC. and E. utile (Dawe &
Sprague)Spragueat XT 9506.This is some14km from theothertwo sitesandprobablyshouldbe
consideredasa separatecolony.
The 1929Reportof theUgandaGameDepartmentspeaksof Marabousbreeding"in thousands"
on the westside of the DebasianMountains. The site is exceedinglyinaccessiblebut is known to
J. Weatherby.He says(in litt.) that the nestsare at a placecalled Irrion ("houseof the big birds"
in Tepes),nearthe sourceof the LoghomaRiver at aboutXS 9389,i.e. some12km eastof the A.
sieberianasite.The numberof nestswasnot counted,but wasof theorderof a hundredin about1969.
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